Early myeloid cells expressing c-KIT isoforms differ in signal transduction, survival and chemotactic responses to Stem Cell Factor.
Isoforms of the receptor tyrosine kinase, c-KIT, differ in the presence or absence of a GNNK tetrapeptide in the extracellular juxtamembrane region. When expressed in murine NIH3T3 cells, these isoforms of c-KIT showed differential activation of signaling pathways and proliferation in response to Stem Cell Factor (SCF). However, c-KIT is not normally expressed by fibroblasts, but plays a key role in hematopoiesis. Because signaling pathways and cellular responses mediated by c-KIT differ in different cell types, we studied the effects of SCF stimulation on factor-dependent murine early myeloid cells expressing human GNNK+ or GNNK- c-KIT. As in fibroblasts, SCF activation of the GNNK- isoform resulted in stronger, more rapid receptor phosphorylation, and activation of Src kinases, while only a minor effect on the phosphatidylinositol 3-kinase pathway was observed. Similarly, more rapid Src kinase-dependent internalisation of the GNNK- isoform occurred in response to SCF. In contrast to fibroblasts, only minor differences in ERK activation were seen indicating that early hematopoietic cells, unlike fibroblasts, are not dependent on Src kinases for activation of this pathway in response to SCF. Enhanced SCF-dependent growth was observed in GNNK- c-KIT expressing cells due to lower cell attrition. The rate of cell division was similar. Importantly, cells expressing the GNNK- isoform showed a greater chemotactic response to SCF.